The Hawaiian monk seal Monachus schauinslandi is Critically Endangered, but relatively little is known about the sociocultural significance of the species in Native Hawaiian communities. An accurate assessment of historical and modern sociocultural values and perceptions is needed to inform conservation and recovery planning for the species, particularly since the species is not universally well-regarded by ocean users. We conducted extensive archival research and oral history interviews to characterize past and current human−monk seal relationships in the Hawaiian archipelago. We report heterogeneity in both historical and contemporary cultural associations for monk seals, which appear to be related to place-specific histories and specific stakeholder groups. We introduce the concept of 'cultural endemism' to characterize this pattern of sociocultural heterogeneity, and discuss the relevance of shifting baselines, species recovery, and sociocultural information to conservation planning. We focus on participatory conservation planning approaches as being potentially useful in reducing human−wildlife conflicts and developing collaborative stewardship for better conservation success.
INTRODUCTION
Wildlife conservation programs often have to deal with the complexities of human conflicts with species that are targeted for protection and recovery. Wildlife that threatens human property, livelihoods, or activities can result in retaliatory actions that present challenges to conservation actions and threaten the survival of endangered species (Treves et al. 2009 ). Too often, sound conservation plans can falter because they fail to address the diverse social factors and conditions that shape human interactions with species and the environments they occupy (Treves et al. 2009 , Lovecraft & Meek 2011 . These human dimensions include economic, technological, demographic, institutional, perceptual and political factors, which can affect the prospects for successful species recovery and stewardship (Bath 1998 , Jacobson & Duff 1998 . Despite this, most endangered species programs focus primarily on the biological aspects of endangered species, and, in comparison, relatively little research is directed toward the human dimensions of endangered species, which are critical for effective conservation planning and species recovery programs (Kellert 1985 , 1986 , Jacobson & Duff 1998 , Lovecraft & Meek 2011 .
Social and perceptual factors are especially important in understanding how human societies interact with endangered species and their habitats in places characterized by human−wildlife conflict (Clark et al. 1994 , Tarrant et al. 1997 , Bentrupperbaumer et al. 2006 . Human−wildlife conflicts can develop through a myriad of different pathways, but are based in part on the underlying social values, norms and perceptions that structure human−environmental interactions. Stakeholders may exhibit a range of values for endangered wildlife (Kellert 1985 , Treves 2008 , and these values, like other social phenomena, are not static but evolve through time.
Human values and perceptions are strongly influenced by historical context, sociocultural setting and knowledge systems that develop in a place-based manner. This is particularly true in the Pacific Islands and other similar settings where indigenous cultures developed in-depth traditional ecological knowledge systems and close relationships with the environments that provided goods, values and services upon which they depended. In Polynesian communities, the values and perceptions of species and the ecosystems in which they are embedded are strongly influenced by traditional sociocultural practices, uses and knowledge systems. Ecosystem constituents are primarily viewed, not as independent units, but as part of an interconnected system in which humans are embedded as natural constituents (Handy & Pūkui 1972 , Jokiel et al. 2011 .
Species can, however, take on unique meanings and significance, which in turn mediate the way human societies interact with the species and its associated habitats. For example, many Pacific Islander cultures developed customary restrictions on use of sea turtles, which served to limit harvest and conserve the species (Allen 2007 , Rudrud 2010 . Sociocultural values and perceptions have evolved as island communities have been subjected to changing socioeconomic, political and institutional conditions, and as a result there is a need to understand how past relationships with endangered species affect current and future conservation efforts. This is particularly important given the diversity of stakeholders in coastal zones, many of whom may exhibit different perspectives on wildlife. Understanding the sociocultural dimensions of endangered species holds promise for effectively engaging stakeholders and reducing conflicts that can pose a threat to effective conservation.
The purpose of this article is to characterize the historical and contemporary significance of monk seals in Native Hawaiian communities and discuss the rel-evance of sociocultural data to current conservation challenges for endangered species recovery.
The Hawaiian monk seal is classified as 'Critically Endangered ' (IUCN 2011 ) and gained protection under the United States Endangered Species Act in 1976. In the past few decades, monk seal populations have been increasing on the main Hawaiian Islands. This has led to increased conflicts with ocean usersparticularly fishers -which have occasionally resulted in intentional killings of monk seals. We provide a background for our case study and the social-ecological context of human−monk seal interactions in Hawai'i. We then describe our methodology and present the detailed results of our research, and finally, we discuss the significance of our findings and how the sociocultural significance of endangered species can be applied to conservation planning. We introduce the concept of 'cultural endemism' to characterize the place-specific context and sociocultural factors that influence social relationships with natural resources, and review the relevance of shifting baselines to species recovery. We conclude by discussing the potential of participatory approaches to conservation planning to reduce human−wildlife conflict and increase the efficacy of species conservation through collaborative stewardship.
BACKGROUND
The Hawaiian Islands were among the last places on Earth to be colonized by humans. Voyaging Polynesians arrived in Hawai'i in approximately AD 1250 to 1290 (Wilmshurst et al. 2011) ; thereafter, they established complex societies and resource production systems that supported a dense human population with complex sociopolitical systems (Kirch 1985 , Vitousek et al. 2004 . Polynesians introduced exotic species and utilized both terrestrial and marine ecosystems for basic subsistence, altering endemic populations of fauna and flora and transforming natural ecosystems into cultural land-and seascapes in the process (Burney et al. 2001 , Maly 2001 , Kaneshiro et al. 2005 , Athens 2009 .
Hawaiian monk seals Monachus schauinslandi are estimated to have inhabited the Hawaiian archipelago for approximately 14 million yr; thus, the species has adapted to long-term geological changes in the archipelago (Ragen 1999 , Ragen & Lavigne 1999 . Monk seal habitats include shallow water reef habitat for pupping, weaning and foraging, sandy beach areas for hauling out, and deeper reef areas for foraging (Kenyon & Rice 1959 , NMFS 2007 . Hawaiian monk seals are apex predators in coral reef environments, but exhibit extreme sensitivity and vulnerability to human stressors, which renders the species vulnerable to local extirpation and extinction (Kenyon 1972 , Ragen 1999 , Ragen & Lavigne 1999 , Gilmartin 2002 . The Hawaiian monk seal population is currently comprised of approximately 1200 individuals and is declining at a rate of approximately 4% yr −1 (Antonelis et al. 2006 , NMFS 2007 .
Currently, the majority of Hawaiian monk seals are found in the remote and primarily uninhabited northwestern Hawaiian Islands (NWHI), but a smaller population is growing in the main Hawaiian Islands (MHI). Increased juvenile survivorship in the MHI versus the NWHI is likely due to the difference in interspecific competition, as large predators such as jacks and sharks are rare in the MHI and more abundant in the NWHI, where food limitation has limited survivorship (Baker & Johanos 2004 , Baker et al. 2011 . Monk seals in the MHI are threatened by human disturbances, and this is where the majority of human-monk seal conflicts have occurred.
Monk seal recovery is not universally supported in Hawaiian communities, and some ocean users view the species as a nuisance or threat. For example, > 6 monk seals were recently killed by apparent intentional shooting, and foul play cannot be ruled out in the recent deaths of at least 5 other seals (Levine 2009 , Anonymous 2010 , Osher 2011 , McAvoy 2012 , Nasako 2012 . The most commonly cited source of human−monk seal conflict is negative interactions with fishers. Common interactions include seals taking fish off lines or out of fishers' nets, but increasingly seals are interacting with boats and fishermen directly -in some cases, fishermen have been bitten by monk seals. These conflicts are a major concern for long-term conservation and recovery planning for the species, particularly considering the continuing decline in NWHI populations and increase in monk seal numbers in the populated MHI (Baker et al. 2011).
METHODS
We employed 2 primary methods to characterize the sociocultural significance of the Hawaiian monk seal: (1) archival research and document analysis and (2) ethnographic research and oral history interviews with Native Hawaiian community members, elders (kūpuna) and cultural experts and practitioners. Our archival research efforts targeted historical and contemporary information about human−monk seal interactions and cultural significance of the species in documents retrieved from various institutional and online repositories. Our research targeted both English-language and Hawaiian-language sources, including the extensive collection of archived Hawaiian-language newspapers and sources in existing compilations of historical documents (Balazs & Whittow 1979 , Hiruki & Ragen 1992 . English-language archival sources included:
(1) Published archaeological reports, containing zooarchaeological faunal assemblages and midden contents;
(2) Archival and historical documents containing anecdotal or descriptive data (e.g. reports from naturalists, missionaries and explorers; whaler's logbooks; historical newspapers);
(3) Published ethnographic information (e.g. recorded oral histories; interviews with elders); and (4) Contemporary ecological data (e.g. population studies; genetic studies).
Our research also involved an exhaustive search in Native Hawaiian language newspapers for references to the Hawaiian monk seal. Newspaper searches were conducted in online databases of published and searchable newspapers (Ulukau 2003 , Alu Like et al. 2006 . As part of the search process, a list of Hawaiian language terms for the monk seal was developed and the etymology of these terms was investigated. All references were translated into English, categorized in terms of the type of account (e.g. fishing story, legend, chant, prayers, etc.) and then analyzed, resulting in an interpretation of each account and its meaning or significance in Native Hawaiian culture.
We also conducted unstructured ethnographic and oral history interviews with 30 Native Hawaiian community members, cultural practitioners and kūpuna. We targeted individuals known to possess extensive knowledge of endemic Hawaiian species, marine and coastal environments, and historic and contemporary cultural practices or knowledge that may have some association with monk seals. Interviews focused on cultural connections with the monk seal among Native Hawaiian communities, as determined through respondents' oral testimonies or reported statements about past and current relationships with the species. Respondents were identified through a chain referral, or 'snowballing' sampling process (Penrod et al. 2003 , Bernard 2006 , and we purposively selected individuals who were particularly knowledgeable of, or experienced with, monk seals or Native Hawaiian cultural knowledge systems (cf. Maxwell 1997) . These methodologies are commonly employed in social science research (Bernard 2006) , including studies on marine resource use (e.g. Aswani & Hamilton 2004 , Cinner et al. 2009 ).
Interviewees were comprised of respondents that exhibited the broad and sometimes conflicting range of views on the monk seal that existed in the Native Hawaiian community at the time the research was conducted. This purposive sampling of respondents allowed us to characterize a multiplicity of perspectives among community members, which can reveal different values and information that exist in different social groups and knowledge systems (Romney et al. 1986 , Shackeroff et al. 2011 . Interview methods followed existing standards in social science research (Kvale 1996 , Seidman 1998 , Bernard 2006 , and interviews were conducted in a manner that was culturally appropriate and respected the traditional ecological knowledge systems of the respondents (Shackeroff & Campbell 2007) .
Interviews were audio-or video-recorded, and, together with notes taken during the interviews, responses were coded into topical categories. We relied on an iterative methodology to describe, categorize and interpret our qualitative interview dataan approach that is utilized commonly in the grounded theory approach (Glaser & Strauss 1967 , Schatzman 1991 , Thomas & James 2006 . Our methods focused primarily on an inductive analysis to systematically determine patterns in our respondents' narratives rather than on theory generation, and the iterative methodology employed was designed to establish rigor in the analysis of our qualitative information (Baxter & Eyles 1997 , Barbour 2001 .
In addition to interviews, we also sought other evidence of monk seals in Native Hawaiian cultural knowledge, including historical accounts, chants (mele), prayers (oli), existing oral histories (e.g. Maly & Maly 2004) , place names, and other traditional and customary knowledge forms. We also engaged in other ethnographic research methods, including site visits and participant observation in Hawaiian communities and places with names potentially referencing monk seals.
RESULTS
Our research uncovered a diversity of information about historical and contemporary relationships between Hawaiian communities and the monk seal Monachus schauinslandi. Below, we discuss our findings uncovered through different sources and re -search efforts. Additional material is included in the supplement at www.int-res.com/articles/suppl/ n017 p139_supp.pdf. It should be noted at the outset that although our research included a comprehensive search of traditional cultural sources, additional information may still be waiting to be discovered in extant Hawaiian literature and cultural knowledge forms.
English-language archival sources
The results of our archival search in English language sources have been published elsewhere (Watson et al. 2011) , but a brief overview of these findings and an additional description is provided here for context and comparison with other research results. Our research in this diverse set of sources suggests that seal populations were probably locally extirpated in the MHI within the first century after Polynesian settlement (~AD 1250 to 1350). Pre-human seal populations probably never exceeded 15 000 individuals, which constitutes a small and vulnerable population for a large mammal (Watson et al. 2011) . Remains of monk seals in archaeological deposits are limited to just a few sites that primarily date to the historic period ( Fig. 1 ), suggesting that monk seals were opportunistically taken by Native Hawaiian hunters. Though several theories still exist, the most likely explanation based on the available evidence is that seal populations were probably rapidly diminished in Hawaiian prehistory by human hunters and harassment by their commensal mammals (particularly dogs Canis familiaris).
The first few decades after western contact (AD 1778 to 1830) -before the Hawaiian language was translated into a written form -are among the least well understood periods in Hawaiian history. During this period, whaling, sealing and other trading vessels increasingly frequented the archipelago, and trade between Hawaiian communities and foreigners intensified (Kama kau 1992, 'Ī'ī 1993) . Hawaiians became involved in the seal trade as early as 1811 ('Ī'ī 1993) , and were conscripted as sailors on whaling and sealing vessels by Hawaiian monarchs (Kuykendall 1938 , 1957 , Naughton 1983 , Beechert 1991 . This period also witnessed major changes in the relationship between commoners and the land, including the abolishment of the Native Hawaiian religious system (Seaton 1974 , Ralston 1984 ) that included traditional restrictions on some marine species (but not monk seals) (Beckley 1883 , Titcomb 1972 .
Despite several detailed English-language accounts of the Hawaiian Islands that date from this period, no descriptions of monk seals were recorded in the MHI (see the supplement, Section 5). This strongly suggests rarity, particularly given that many early descriptions come from whalers and sealers that would have been interested in harvesting seals for their oil, or from explorers and naturalists that described other social and environmental contexts in great detail. Of these early descriptions, however, it remains difficult to disentangle which sealing cargoes were derived from ventures outside of Hawaiian waters (e.g. Alaska, the Pacific Northwest and the California coast) and which may have been comprised of monk seal populations from Hawaiian waters (Kuykendall 1929) . When seals were discovered in the mid-19th century in the remote and uninhabited northwestern Hawaiian Islands, several sealing voyages were undertaken (Cobb 1905) . Seals were also taken opportunistically in the NWHI during this period by visiting ships, including ones bearing Hawaiian monarchs (e.g. Anonymous 1857). Few monk seals survived the sealing ventures of the 19th century, resulting in near-extinction and extreme rarity throughout the archipelago in the early 20th century (Hiruki & Ragen 1992) .
Hawaiian-language newspapers
The Hawaiian-language newspapers are an unparalleled resource in the Pacific in terms of the volume of material and richness of description (Nogelmeier 2010) . Only ~10% of published newspapers have been electronically scanned and made searchable, but this constitutes a representative sample (P. Nogelmeier pers. comm.). Our search consisted of identifying Hawaiian terms for monk seals and the etymology of these terms. Next, we located articles containing these terms in online databases of digitized Hawaiian-language newspapers (Ulukau 2003 , Alu Like et al. 2006 ) and translated these accounts (see the supplement, Section 7).
We discovered many terms for monk seals in our search in Hawaiian-language dictionaries, archives and newspapers (Table 1) . The most commonly used term, 'īlioholoikauaua, roughly translates to 'dog running in the rough [seas]' (Pūkui & Elbert 1986 ). Two other commonly referenced terms, 'sila' and 'kila,' are Hawaiian versions of the word seal,' and probably date to the post-contact era. Several previously unknown terms were also discovered, includ- ing 'hulu,' which is defined in an earlier dictionary as 'seal, named for its valuable fur' (Pūkui & Elbert 1971) . This term was also used by some respondents in interviews to reference monk seals (see video by T. K. Watson at www.nameahulu.org). Another term, 'ohulu,' is defined as a seal hunter (Parker 1922) . The term 'palaoa' commonly references whales or other cetaceans, but in a traditional chant (the Kumulipo), it may also apply to other marine mammals including monk seals (Nerveza 2010). Some respondents knew of other names for the monk seal, but declined to provide the names because of worries about how the names would be used. Most references to monk seals in Hawaiian-language newspapers date to the mid-to late 19th century (see the supplement, Section 8), and references are primarily used in a neutral tone with little description. For example, writers used the term 'īlioholo-ikauaua to reference seals in translations of English works, and other descriptions use the same term to describe seals on sealing voyages to Alaska and the United States Pacific northwest, on which Native Hawaiians served as crew members. For example, one writer describes a trip to the Arctic where the crew were kept warm by 'the pelt of the 'īlio-holo-i-ka-uaua and the other slippery, furry animals,' while another writer describes the arctic as 'Just snow is what is seen there, no plants; the polar bear is still important, with the 'īlioholoikauaua, and the sea elephants.' Other writers used the term 'īliokai or 'īlio o kai (seadog) and sila (seal) in descriptions of sealing expeditions. These accounts provide little information about the cultural relationship with monk seals but do provide evidence that the name was known to Hawaiian writers during a time when monk seals were rare in the Hawaiian Islands. Other references are more telling of cultural relationships, and several contain negative connota- There have been several changes in the definitions of some terms in Hawaiian language dictionaries over time (Elbert 1954) . For the term ʻiole, one edition of the Hawaiian dictionary defines the term as, "ʻiole. 1. Hawaiian rat (Rattus exulans); introduced rat, mouse; rodent (see ʻiole-lāpaki, ʻiole-manakuke, ʻiole-puaʻa); mole. hō'iole. To behave like a rat. Fig., to steal, cheat, lie in wait in order to assail. 2. Name for a sinker of a squid lure." (Pūkui & Elbert 1971) . A later edition of the same dictionary contains the following definition, "ʻiole n. Fig., to steal, cheat, lie in wait in order to assail." (Pūkui & Elbert 1971 , underlining added for emphasis). The reason for the change in definition is unknown, but noteworthy in that the later definition specifies that the animal is known to be an ʻaumakua. 'Aumakua are "family or personal gods, deified ancestors who might assume the shape of…[various animals]" (Pūkui & Elbert 1986) tions. For example, one writer implores fellow Hawaiians not to 'slacken in their moral resolve like the 'īlioholoikauaua,' and another writer uses the term loosely as an insult (see the supplement, Section 7). These references provide some evidence that the monk seal was not viewed in a positive manner, but the context does not provide enough description in order to determine why these views were held. The Hawaiian-language newspapers also provide some evidence that monk seals were harvested and consumed as part of customary practice. For example, one writer writes in a story 'What are the things you think we eat here? Turtle liver, shark fin, and the broiled meat of the 'īlioholoikauaua. ' Another writer suggests that monk seal furs were collected as part of customary tribute to land managers (Konohiki), writing, 'and then, they lay down these things the Konohiki (land manager) requested: pig, dog, cloth, fiber, fur ['o ka hulu] , fishing net, everything. These are the goods that we exhibited in ancient days' (see the supplement, Section 7). These descriptions, though limited, suggest that monk seals were traditionally harvested for their meat and fur.
Traditional cultural sources
In addition to archival and interview research, other sources of cultural knowledge were accessed and reviewed to ascertain information about Hawaiian monk seals. These sources included mele (songs), oli (chants), mo'olelo (oral tradition), and other traditional knowledge forms. One such source is the Kumulipo, a detailed chant that chronicles the creation story, geneaology and mythology of ancient Hawai'i (Beckwith 1951) . Previously it was not be lieved that any references to the monk seal were found in the Kumulipo, but the term 'ioleholoi kauaua' in one section may reference the Hawaiian monk seal (see the supplement, Section 2). The description of the ioleholoikauaua as 'a rat running beside the wave,' is reminiscent of monk seals, and the description of the monk seal in this section of the Kumulipo is also consistent with other descriptions and perceptions of monk seal behavior found in Hawaiian-language sources.
The monk seal is also mentioned in the mo'olelo (oral tradition) about the Legend of Hawai'i-loa. In this story, the monk seal is described as 'īlioholoikauaua-a-Lono, and is associated with the Hawaiian god Lono:
After Light had been created or brought forth from the Po [the darkness or chaos] the gods looked upon the empty space [ka lewa] and there was no place to dwell in. They then created the heavens for themselves. Three heavens did they create or call into existence by their word of command. The uppermost heaven was called 'Lani-Makua,' the one next below was called 'he Lani o Ku,' and the lowest was called 'he Lani o Lono.'
The first man, generally called Kumu Honua, had a number of names − already mentioned; he was a tall, handsome, majestic looking person, and so was his wife. He was along upon the land for about one century [kipaelui or kihipea] before his wife Lalo Honua was created.
Among the animals enumerated in the legend as dwelling in peace and comfort with Kumu Honua in Kalani i Hauola were:
Ka This reference is the only known description of the linkage between the god Lono and the monk seal and the only known account of the term 'ka-ilio-holo-i-kauaua-a-Lono. ' The association with Lono is also interesting because dogs are typically associated with the god Kane, and many other ocean animals are associated with the god Kanaloa. Additional information is available in Sections 2 to 4 of the supplement.
Hawaiian place names
Hawaiian place names serve a variety of functions but commonly convey cultural information and associations with geographical features (Pūkui et al. 1974) . Place names are often understood, interpreted and perpetuated within traditional mo'olelo that developed in a place-based manner. We performed a search through cartographic and archival sources to identify places in the Hawaiian Islands that potentially reference monk seals. We also undertook several site visits at places believed to be named for monk seals, and obtained additional information about these place names in interviews with local residents and through personal observations.
We identified several sites in the Hawaiian archipelago with names that likely reference the Hawaiian monk seal and many other sites with names warranting more investigation (Fig. 1, Table 2 ). Two sites have historical associations with monk seals, including a small cape and bay on the rugged Kalaupapa peninsula of Moloka'i. The historical place name 'Īlio-pi'i is translated literally as 'climbing dog' (Table 2) ; this seems appropriate, as monk seals commonly pup on beaches in this area in modern times.
Another site, Lae o Ka 'Īlio, is located in the Hā'ena community on the rural north shore of Kaua'i island. Andrade (2008) writes that Lae o Ka 'Īlio translates to 'the headland of the dog,' and 'refers to the endangered Hawaiian monk seal known to Hawaiians as 'īlio hele i ka uaua (dog running in the rough seas). Residents saw seals there even in the days before the federally established laws now protecting them caused a dramatic increase in their numbers in the main Hawaiian islands ' (Andrade 2008) . Finally, the modern name Holoikauaua has been given to Pearl and Hermes Atoll in the NWHI. Although the exact origin of the name is unclear, it is stated that the name 'celebrates the Hawaiian monk seals that haul out and rest' at the atoll (USFWS 2008) .
There are numerous additional sites throughout the archipelago that may warrant more research, and many of these sites have references to dogs that have ocean connections or descriptions befitting monk seals (Table 2 ). In the mo'olelo about the god Hi'iakaikapoliopele (Hi'iaka), whose travels through the archipelago are recorded in a lengthy and detailed chant, Hi'iaka describes an area on the island of O'ahu (Ka'ō'io Point) that is the residence of the 'īlio hā of Kāne, which has 'the body of a massive dog, and the largest expanse of his fur is on his head and neck…' (Nogelmeier 2006 ) (see the supplement, Section 2). Though it is unknown if this description explicitly refers to monk seals, the description of the 'īlio hā as 'huge, heavy, plump, and fleshy' and as an 'oversized' dog is reminiscent of the physical appearance of monk seals. Unlike the previous mo'olelo, in this story the seal-like animal is associated with the Hawaiian god Kane, who is traditionally associated with dogs. Another site, Pu'uanahulu, was 'perhaps (Fig. 1, Table 2 ). Finally, a heiau (ritual site) in the Waiʻanae district of Oʻahu island, named Kūʻilioloa ('The long dog form of Kū'), has an associated moʻolelo that references a dog that would bark at the ocean when enemies were approaching. Respondents that identified this site said that although the name has ʻīlio (dog) in it, it does not necessarily mean it was named after the monk seal.
Interviews in Native Hawaiian communities
We interviewed a representative cross-section of individuals with different knowledge sets, resource use patterns, perspectives and expertise to uncover cultural information about the Hawaiian monk seal. We also reviewed existing interviews that focused on monk seals, marine environments and similar topics for context. All interviewees indicated that monk seals were relatively new to ocean users in the MHI, with the first personal observations dating to the 1940s and most respondents not indicating experiences with the monk seal until the 1960s. These observations were consistent with previously published ethnographic research among local fishermen and community elders (kūpuna) in the Hawaiian Islands, suggesting perceived rarity among tenured ocean users until the past few decades (Maly & Maly 2003a ,b,c,d, 2004 . Many respondents noted that their encounters with monk seals have increased in the past few decades, and these perceptions were similar to those expressed by some community members at public meetings about the monk seal (ERM−West Inc. 2011). A separate survey effort indicated that > 80% of respondents had personally encountered monk seals in the MHI, but their knowledge of the species was relatively low (SRGII 2011). Respondents' personal experiences are similar to ecological surveys and analyses showing increases in the MHI monk seal population over the past few decades (Baker & Johanos 2004 , Baker et al. 2011 .
Respondents exhibited a plurality of views regarding the monk seal, ranging from hostility or ambivalence to strong feelings of conservation and steward-ship based on familial associations with the species. This suggests lack of a consensus in the Native Hawaiian community regarding the monk seal and heterogeneity in perceptions and sociocultural values associated with the species.
Among interviewees that expressed positive views about the monk seal, a small subset indicated a strong sociocultural association with the monk seal. Some interviewees described families on Hawaiʻi and Oʻahu Islands that consider the species to be ʻaumakua, the 'family or personal gods, deified ancestors who might assume the shape of…[various animals]' (Pūkui & Elbert 1986) . ʻAumakua are traditionally protected by their associated families, and various cultural protocols are followed to steward the relationships between the family and their ʻaumakua. Notably, the monk seal is not named as a common ʻaumakua (Pūkui & Elbert 1986 ), but this does not necessarily mean that the families have recently adopted this cultural association. ʻAumakua can be associated with families for many generations, reaching far back into history, or can be recent additions based on events that carry special cultural meaning and significance. Additionally, some communities have conducted spiritual ceremonies for monk seals during which the monk seal is recognized as part of the ʻohana, or family. Respondents have said that the details of such activities are deliberately kept hūnā, or secret.
Some respondents shared moʻolelo about monk seals that indicated a mythological association for the species. In one account from the island of Molokaʻi, a kupuna (community elder) told of a monk seal that washed up without a head in 1947. The kupuna indicated it was the work of Kauhuhu, the famed shark god of the area who patrolled the waters from Moananui to Pelekunu. Another moʻolelo from Hawaiʻi Island tells of a pair of lovers that suffered the wrath of the jealous shark god Kua. After his affections were spurned, he curses the woman, turning her into a monk seal and her male companion into a butterfly so both could not be together. The pair were later reunited in their human forms by the god Kū (see the supplement, Section 4). These moʻolelo indicate a historical cultural association with the monk seal, but appear to be limited to a few places where familial traditions have preserved the stories.
For some kūpuna, the specific origins of the animal and its significance in Hawaiian culture are irrelevant, as according to these respondents, the traditional Hawaiian sense of stewardship extends to all species and the environment. One respondent, for example, expressed, 'whether they are hānaiʻ [adopted] or hānauʻ [born of, as in a son or daughter], monk seals are part of the ocean and we, humans, have an obligation to protect them.' This perspective has also been shared by other community elders interviewed about the monk seal (videos by T. K. Watson at www.oha.org.hla/HLA159/ and R. Seldon & J. B. Lucas at www.youtube.com/watch?v= jJsuq UAU_ to). These views indicate an evolving sociocultural significance ascribed to the species in the modern context, drawing on traditional conceptions of human−environmental relationships.
While some Native Hawaiian community members hold positive views about the monk seal, many others view the monk seal negatively and do not ascribe any cultural significance to the species historically or in modern times. Among these respondents, the seal is primarily viewed as endemic to the NWHI and not to the MHI. Some respondents view the seal as an invasive species in the MHI and believe the species should remain in the NWHI only. Respondents commonly cite the lack of Hawaiian cultural references to the seal in traditional chants, hula [dance] and other knowledge forms. Other respondents pointed to the lack of evidence that the monk seal was ever used for food, tools, weapons, fabrics, medicine, or combustible material. One respondent emphasized that 'everything in Hawaiʻi had a common use… since there was no [use], then it must not be native. ' Other respondents pointed to the lack of monk seal bones (ʻiwi) found in archeological excavations. Respondents on Maui were not aware of any place names, sacred sites (wahi pani), or fishing shrines (koʻa) named after the monk seal. They also mentioned that kūpuna (elders), never mentioned the monk seal, and that they did not know of any families that regarded the monk seal as their ʻaumakua (spiritual family guardian).
Monk seals are viewed by some respondents as direct competitors to fishers and their families which preferentially take fish specifically targeted by fishers. Many respondents believe that when negative fisheries interactions occur, they inhibit the ability of fishers to provide food for the household. Other fishers cite the aggressive behavior of monk seals as a major problem. These interactions are viewed by some respondents as impacting cultural fishing practices, and are further compounded by existing regulations that restrict fishing (HDAR 2011) and the depleted condition of fisheries resources (Friedlander & DeMartini 2002 , Friedlander 2004 ). Among these respondents, the view that the monk seal is not endemic is exacerbated by prohibitions against inter-acting with the seal. Respondents believe that modern cultural knowledge cannot be generated because the monk seal 'cannot be touched and used for anything.' Restrictions on use have precluded indigenous communities from perpetuating cultural traditions for other protected species such as sea turtles (Kinan & Dalzell 2005 , Rudrud 2010 .
In a few places in the archipelago, monk seals are regarded as a natural part of the ecosystem, and human−monk seal conflicts appear to be minimal. These areas tend to be rural and fairly isolated communities that are characterized by a higher degree of self-sufficiency, and where familial traditions and local decision-making processes are preserved. On Niʻihau Island, for example, monk seals became established nearly 3 decades ago. Community members discussed the social impacts associated with monk seal colonization (e.g. increased presence of sharks), and ultimately decided to act as stewards of the species (K. Robinson, letter to P. Dalzell, Western Pacific Regional Fishery Management Council, 8 July 2008). As a result, a thriving sub-population has become established, and residents have developed a stewardship ethic towards the species. A similar situation exists in the isolated Kalaupapa community on Molokaʻi Island, where another sub-population is thriving in the MHI, and where community residents largely leave seals alone. In these communities, fishers and ocean users will move away from areas with seals in order to minimize interactions.
DISCUSSION
Our research suggests that the Hawaiian monk seal Monachus schauinslandi was likely extirpated in the MHI soon after voyaging Polynesians settled in the archipelago (~AD 1250). Though several other competing hypotheses remain (Watson et al. 2011 ), based on our review of the available information, the most likely explanation is that seal populations were probably rapidly diminished by human hunters and harassment by their commensals soon after initial arrival. This theory has been advanced before in several forms (e.g. Kenyon 1980 ), but to our knowledge has not been substantiated with a comprehensive review of archival sources. Monk seals were probably rare, but not absent, in the MHI through the many centuries during which pre-contact Native Hawaiian societies developed in the archipelago. In the post-sealing era of the early 20th century, various human perturbations in the NWHI kept populations relatively low until the species was protected under the Endangered Species Act in the 1970s (Kenyon 1972 (Kenyon , 1980 . Starting in approximately the mid-1990s, seal populations have begun re-populating the MHI (Baker & Johanos 2004), leading to increased conflicts with ocean users. Below, we discuss the heterogenous nature of cultural information about the monk seal, the relevance of historical baselines to species recovery, and the application of sociocultural information to conservation planning.
Heterogeneity in traditional ecological knowledge and cultural endemism
Our research on the sociocultural significance of the species suggests that the monk seal is not uniformly known to Native Hawaiian communities. There is little evidence that monk seals played a significant role in traditional Hawaiian culture in pre-Western contact (prior to AD 1778) or historical times. Cultural references and traditional ecological knowledge for the monk seal appear to be sequestered in specific knowledge systems ascribed to either a specific place, familial association, or oral tradition. References to the species are also inconsistent in Native Hawaiian cultural knowledge forms. For example, some references associate monk seals with the god Lono, while other moʻolelo point to an association with a different god (e.g. Kū) or to a local demi-god or place name. Cultural knowledge thus appears to be heterogenous in distribution among Native Hawaiian knowledge domains.
We advance the notion of 'cultural endemism' to explain how place influences the development and maintenance of sociocultural knowledge domains. We define cultural endemism as the set of sociocultural values, norms, practices and traditions that develop in a place-specific context for a discrete -or set of linked -natural or anthropogenic phenomena. Variation in traditional ecological knowledge due to place-specific factors (social and ecological) may result in heterogeneity in knowledge systems and related practices and traditions. The development of cultural endemism for a species appears to be a result of reciprocal interactions, whereby the most vulnerable taxa may be reduced faster than the development of a cultural profile, and high-value resources that are more resistant to initial impacts become more fully integrated into traditions, values and practices as a mechanism for perpetuation of both the resource and its cultural dimensions .
Our research on the monk seal suggests that, although the monk seal is biologically endemic, the species is not uniformly culturally endemic in Hawaiian communities. This heterogeneity can be explained by historical rarity, indigenous Hawaiian approaches to categorization of phenomena, and the dispersed mode of traditional knowledge production in Hawai'i. Historical ecological rarity likely precluded the uniform development of a cultural profile for monk seals and further integration into Native Hawaiian cultural practices and traditions. In some areas, monk seals have been incorporated into cultural lore and memory, but these cultural references are not widely known to the broader Native Hawaiian community. According to Charlot (2005) , observation formed the basis for indigenous Hawaiian classification systems and hierarchical organization of phenomena. Phenomena that were common and reliably observed could be, and were, used with confidence, but apparently Hawaiians showed less interest in borderline cases, such as that of the monk seal, that are hard to categorize or cross categories or divisions (Charlot 2005, p. 232) .
Diversity and lack of consistency in cultural sources and contexts also likely contributed to the dispersed manner in which knowledge is generated, maintained and built upon in Native Hawaiian communities. Traditionally, cultural knowledge systems accumulate at the local level through kinship networks and familial ties based in traditionally defined communities, defined as mountain-to-sea systems based in single watersheds (ahupuaʻa). These knowledge systems consist of a rich pool of collective memories that encompass an inherited culture in Native Hawaiian communities (Kikiloi 2010) . Cultural knowledge may have aggregated at higher levels through a myriad of mechanisms that dispersed and shared cultural traditions among communities and at higher levels of social organization. Because knowledge was preserved in non-written traditions (e.g. oral, dance), the production of knowledge resulted in a heterogenous, poly-rhetoric knowledge landscape, with variation due to social and environmental geography (Nogelmeier 2010) . Local development of situated knowledge can help explain spatial variation in cultural practices and traditions, and may be partly responsible for the different names, cultural associations and significance ascribed to monk seals.
Though historical associations exhibit heterogenous patterns in cultural endemism, monk seals are currently developing a more substantive cultural profile in contemporary Hawaiian communities, evidencing evolving social norms and values for the species. This is due in part to the increased occurrence of monk seals in the MHI. Perceptions of the monk seal appear to be dichotomous, with one epistemic community that views monk seals as alien and another set of communities that have retained, enhanced, or engendered a Native Hawaiian cultural association with monk seals. Community members adverse to the monk seal associate little or no historical cultural references to monk seals, primarily include fishers and their families, and associate the monk seal with increased restrictions on cultural activities and practices, particularly fishing.
Communities that co-exist peaceably with the monk seal tend to be rural, somewhat isolated, and less integrated in the socioeconomic systems that support urban communities in the archipelago.
McGregor has termed such communities as cultural kīpuka, where traditional livelihoods, cultural practices and ways of life have persisted relatively untouched, and which provide the seeds by which Native Hawaiian culture is regenerated, relearned and revitalized in the setting of modern Hawai'i (McGregor 2007) . Kikiloi (2010) has posited that this process of re-learning and developing new knowledge is a fundamental aspect of sustaining a Hawaiian cultural identity and spiritual connections to land and place.
Historical rarity, shifting baselines, and species recovery
Shifting baselines refers to the process by which each generation calibrates their perceptions of environmental conditions via their first association with the marine environment (Pauly 1995 , Jackson et al. 2011 . Shifting baselines can provide a substantive challenge for conservation programs if people's personal experiences are incongruent with longer term ecological baselines for species and habitats that span one or more human generations (Papworth et al. 2009 ). For example, Waldman (2010) has described a process of 'eco-social anomie,' where, as species disappear, they lose both relevance to a society and the constituency to champion their revival, further hastening their decline. Waldman cites the examples of wild Atlantic salmon, shad and alewives, which once provided vital sources of food and employment for communities but are no longer part of people's everyday experiences.
For species recovery, the process appears to be the reverse. Species recovery for long-lived and slow-growing animals, such as marine mammals or sea turtles, can take decades and, as species repopulate historical ranges, they can be viewed as new arrivals by residents whose personal baselines are shorter than species' long-term trajectories of decline and recovery (often on the scales of decades to centuries). The recolonization of the MHI by monk seals over the past few decades thus describes a process of reverse eco-social anomie, where the species' increased presence is resulting in evolving social norms and values for the species, and is enlivening human− wildlife conflicts with some ocean users.
Similar trends have been noted for recovering species both currently and in the recent past. For example, fisheries conflicts occurred with sea otters after they re-populated the central and northern coasts of California in the mid-20th century after near-extinction due to hunting in the 18th and 19th centuries. As sea otters moved north along the central California coast, their presence resulted in major declines in the abundances and accessibility of commercially valuable shellfish species, and fishing communities viewed otters as threats to their livelihoods (Estes & VanBlaricom 1986 , Watson 2000 , Palumbi & Sotka 2010 . Like the monk seal, the sea otter conflicted primarily with fishers, and significant disparities existed among stakeholder groups in their values and perceptions of the species (Cicin-Sain et al. 1982 , Palumbi & Sotka 2010 . Similar situations are occurring currently with pinnipeds in New Zealand (Childerhouse & Gales 1998) and mammals in the Arctic (Lovecraft & Meek 2011 , Varjopuro 2011 .
Applying sociocultural dimensions to species conservation planning
Though species recovery can be viewed as conservation success, the repopulation of species to their historical ranges can also fuel conflicts with ocean user communities that do not associate the species with their area and view it as a new arrival. Such human−wildlife conflicts are likely to be exacerbated in situations where wildlife threatens human activities or livelihoods (Treves et al. 2009 ). From a social perspective, understanding how humans interacted with protected species in the past and in contemporary communities can help inform conservation planning and management actions (Tarrant et al. 1997 , Cordell et al. 1999 , Watson et al. 2011 . The management of endangered species, for example, depends, in part, on the ability of managers and their conservation programs to engage productively with communities and stakeholders in stewardship and recovery efforts.
Participatory approaches to resource management have increasingly gained attention for their potential to engage resource users and communities in the development, implementation and evaluation of management actions or strategies. Participatory management has been described as involving stakeholders in the process of decision-making, which can promote common knowledge among communities, resource users and managers and result in better success and efficacy for resource management plans (Kapoor 2001 , Negi 2001 , Chuenpagdee et al. 2004 , Dale & Armitage 2011 . Stakeholder participation in human−wildlife conflict analyses and the design of long-term conflict transformation strategies can facilitate collaborative learning processes among individuals, institutions and sectors working on, or affected by, conflicts in conservation (e.g. Muro & Jeffrey 2008; www.humanwildlifeconflict.org) . For wildlife and endangered species, participatory planning can also increase understanding about the root causes for conflict and the possible focal points for successful interventions (Treves 2008 , Treves et al. 2009 ). Such approaches have also been shown to increase local capacity and build stewardship among communities for more effective conservation (Jackson & Wangchuk 2001 , Treves et al. 2009 , Dale & Armitage 2011 .
Like other species that have begun repopulating previous ranges, the Hawaiian monk seal is presenting new challenges to conservation programs as new values and evolving social norms for the species develop. As monk seal numbers have increased in the MHI, community concerns have emerged about the effect this increased population will have on cultural resources and subsistence activities, including fishing. If current trends continue, the sub-population of monk seals in the MHI is expected to exceed that of the NWHI by 2024 to 2035 (Baker et al. 2011 . From a species conservation perspective, the increased habitat and carrying capacity, particularly in the availability of sandy beaches (Ragen 2002) , and the establishment of small but growing rookeries in the MHI provide an important hedge against the possibilities of major perturbations in the future (e.g. disease outbreaks, oil spills, climate change) (Baker et al. 2006 ). Among community members that have adverse views toward the monk seal, however, this increase may be viewed as a cause for concern and may result in increased human−monk seal conflicts if actions are not taken to successfully reduce user conflicts.
Participatory approaches to planning for species recovery may help to diffuse conflicts by enabling stakeholders to collaborate in designing management strategies and in evaluating specific management actions in a place-based manner. For example, heterogeneity in values and perceptions among Hawaiian communities could help inform or proactively evaluate the current practice of translocating seals from the NWHI to the MHI. This practice is viewed negatively by many fishers, both because of the perceived threat of additional monk seals as competitors for fisheries resources, but also because it is seen as an intrusion of federal government programs on local customs and practices. Translocations, and other management actions that may increase user conflicts, ideally should be evaluated within a place-based context (e.g. translocation could only target places with existing positive relationships with seals) to minimize conflicts with specific user groups. Such management actions may be necessary in order to ensure persistence of endangered species under existing and emerging threats, but potential conflicts should ideally be evaluated to reduce short-term extinction risk as well as longer term social acceptance of monk seals as part of Hawaiian seascapes.
Finally, resource management and conservation planning actions that are viewed within the broader context of increased restrictions on local communities can exacerbate stakeholders' views that they are alienated from decision-making processes. This is particularly relevant in indigenous communities, where top-down approaches to conservation plans may be viewed as eroding customary resource rights that have a history of state-mediated decline (Bess 2001 , Kishigami & Savelle 2005 , Lowe & Carothers 2008 . For these reasons, management and planning processes for the monk seal could benefit from increased sensitivity to the fact that species conservation issues are embedded in larger scale dynamics of indigenous involvement in resource governance in the Hawaiian Islands. Management actions can provide an opportunity for cross-cultural engagement and co-learning processes, or opportunity for further conflict and balkanization between various stakeholder groups, which depend substantively on the planning process approach and engagement strategy employed. The future development of a cultural profile for monk seals will depend largely upon how Hawaiian communities and other stakeholders will interact with the planning and decision-making process for the species. Involvement of user groups and stakeholders and their traditional ecological knowledge in participatory decision-making processes may hold promise for reducing wildlife conflicts and improving collaborative environmental stewardship generally.
CONCLUSIONS
In conclusion, historical ecological data can shed light on environmental changes that transcend human generations, but our research also highlights the importance of understanding past social relationships with species. Such information can be valuable for understanding human−environmental dynamics, the evolving social context relevant to current conservation planning, and future prospects for different management actions. For the monk seal, both historical and contemporary sociocultural associations appear heterogenous, but are evolving as the monk seal increases in abundance in the MHI. Monk seals and other species that are repopulating previous historical ranges will spark the development of new cultural associations with evolving social norms and values among different stakeholders and communities.
A key consideration is how recovering species will be integrated into the cultures and social traditions of coastal communities. This will depend in part on the cultural exchange between species and oceanuser groups, which is mediated by planning processes and species recovery policy. Participatory approaches to managing species that seek to construct collaborative conservation plans with resource users and stakeholders may hold promise for reducing conflicts and ensuring more effective conservation success. For monk seals and other endangered species that involve human−wildlife conflict, the future of recovery and conservation programs will depend, in part, on the productive engagement of stakeholder groups, which can be aided by sociocultural assessments of historical and contemporary values, perceptions and practices associated with species. Social science research can provide important baseline information that can be used to assess changes in these social metrics through time, and such data are potentially valuable for managers and programs seeking to engage more effectively with communities in species recovery and conservation efforts.
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